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(54) Titanium-silica complex and cosmetic preparation compounding the same 

(57) To provide a complex which is excellent in 
transparency and protective ability of UVB region by 
containing titanium oxide in a specific silica carrier and 
a cosmetic preparation which has natural finishing i.e., 
excellent in transparency by the complex and is excel- 
lent in protective ability of UVB region, a titanium-silica 
complex in accordance with the present invention com- 
prises a silica carrier and titanium oxide, wherein said 
silica carrier is mainly composed of silicon oxide and 
wherein titanium oxide is contained in said silica carrier. 
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Description 

RELATED APPLICATIONS 

5 [0001] This application claims the priority of Japanese Patent Application No. 1 1-83990 filed on March 26, 1999, 
which is incorporated herein by reference. 

FIELD OF THE INVENTION 

10 [0002] The present invention relates to a titanium-silica complex and, in particular, to an improvement in properties 
of titanium dioxide which has ultraviolet protective ability. 

BACKGROUND OF THE INVENTION 

15 [0003] Sunburn is caused by the relation between the light of 280 to 400nm, which reaches on the ground, among 
ultraviolet ray and light sensitivity of the skin. Sunscreen cosmetic preparations that comprise UV-absorber or UV- 
screening agent exist in order to prevent sunburn. Sunscreen cosmetic preparations can demonstrate their effect by 
applying them onto the skin. 

[0004] In the region of ultraviolet ray which melanize the skin, the ultraviolet ray of 280 to 320nm that is called UV- 
20 B produces erythema and also produces melanization after producing erythema. To the contrary, the ultraviolet ray of 
320 to 400nm that is called UV-A directly produces melanization without producing erythema. Some cosmetic prepara- 
tion may achieve absorption and screening of such ultraviolet ray by compounding organic materials. In recent years, 
however, it is mainstream that the cosmetic preparations which obtain such effects by adding inorganic powders that is 
stable with respect to light and have small influence on the human body. 
25 [0005] As inorganic powders, zinc oxide, titanium oxide and the like are exemplified. The refractive index of titanium 
oxide is 2.3 to 2.6 and is highest among pigments. Hiding power of titanium oxide is also greatest among white pig- 
ments and is two times to three times of zinc oxide. In the actual sunscreen cosmetic preparation, however, it is desir- 
able to prevent sunburn with making the application of the inorganic powder inconspicuous. 

[0006] Accordingly, the sunscreen cosmetic preparations which compound ultrafine titanium oxide that is inconspic- 
30 uous in whiteness as compared with pigment class titanium oxide and which have natural finishing and excellent ultra- 
violet absorbing ability have been developed recently. 

[0007] However, when the particle diameter of titanium dioxide is cut into smaller pieces, oil absorption is increased 
because of expansion of specific surface area. Consequently, dispersibility of base system in cosmetic preparation is 
deteriorated and ultraviolet ray transmission rate also receives bad influence. 
35 [0008] Amelioration of dispersibility for base system and ultraviolet protective ability can be demonstrated by mak- 
ing titanium dioxide to spindle shape. However, it is not always found so much amelioration with respect to transparency. 

SUMMARY OF THE INVENTION 

40 [0009] The present invention is achieved in view of the foregoing problems, an object of the present invention is to 
provide a complex which is excellent in transparency and protective ability of UVB region by containing titanium oxide 
in a specific silica carrier. 

[0010] Another object of the present invention is to provide a cosmetic preparation which has natural finishing i.e., 
excellent in transparency by the complex and is excellent in protective ability of UVB region. 
45 [001 1] In order to achieve the foregoing object, a titanium-silica complex in accordance with the present invention 
comprises a silica carrier and titanium oxide, wherein said silica carrier is mainly composed of silicon oxide and wherein 
titanium oxide is contained in said silica carrier. 

[0012] Also, in the present invention, it is preferable that plurality of a fine titanium oxide particle is incorporated in 
said silica carrier in the dotted form that has almost homogeneous density. 
50 [0013] Also, in the present invention, a complex of silicon oxide and titanium oxide that is obtained by including tita- 
nium oxide is preferable in case of depositing silicon oxide. 

[0014] Also, in the present invention, a complex of silicon oxide and titanium oxide that is obtained by including a 
precursor of titanium oxide is preferable in case of depositing silicon oxide. 

[001 5] Also, in the present invention, a complex of silicon oxide and titanium oxide that is obtained by including tita- 
55 nium oxide is preferable in case of depositing a silicate. 

[0016] Also, in the present invention, a complex of silicon oxide and titanium oxide that is obtained by including a 
precursor of titanium oxide is preferable in case of depositing a silicate. 

[0017] Also, in the present invention, it is preferable that an additive concentration of titanium oxide is 0.5 to 90% 
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with respect to the whole mass of the powder. 

[0018] A cosmetic preparation in accordance with the present invention compounds any one of the titanium-silica 
complexes as mentioned hereinbefore. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

Fig. 1 is an X-ray diffraction pattern of the titanium-silica complex which has the form of fine particle mesoporous 
10 powder. 

Fig. 2 is a measurement result of ultraviolet ray transmission rate in Example 9 and Comparative Examples 1 and 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 

15 [0020] As a result of the diligent studies performed by the present inventors in order to manufacture the complex 
which is excellent in ultraviolet protective ability of titanium oxide and in dispersibility in base system and transparency, 
it has been found that titanium-silica complex which mixes a specific silica carrier and titanium oxide is useful. Accord- 
ingly, the present invention has been accomplished. 

[0021] Namely, the present invention is characterized in that comprises a silica carrier and titanium oxide and said 
20 silica carrier is mainly composed of silicon oxide and titanium oxide is contained in said silica carrier. 

[0022] The titanium-silica complex of the present invention is very affluent in transparency because the complex 
incorporates plurality of the fine titanium oxide particles in the silica carrier in the dotted form that has almost homoge- 
neous density. Further, the titanium-silica complex is affluent in dispersibility to base as well as has excellent ultraviolet 
protective ability. 

25 [0023] The general manufacturing method of the titanium-silica complex of the present invention is explained in the 
following. 

Manufacturing Method 

30 [0024] A first manufacturing method of the titanium-silica complex in accordance with the present invention is as 
follows. As the simplest manufacturing method, the method which adds a liquid that titanium oxide fine particle is dis- 
persed to a liquid that silicon oxide fine particle is dispersed and complexes by inclusion of titanium oxide in case of 
depositing silicon oxide, the method which disperse titanium oxide fine particle to a liquid that silicon oxide fine particle 
dispersed and complexes by inclusion of titanium oxide in case of depositing silicon oxide, and the method which dis- 

35 perse silicon oxide fine particle to a liquid that titanium oxide fine particle dispersed and calcinates or dries with inclu- 
sion of titanium oxide in case of depositing silicon oxide are exemplified. 

[0025] As the liquid that silicon oxide fine particle is dispersed, silica sol and the like are exemplified. As the liquid 
that titanium oxide fine particle is dispersed, titania sol and the like are exemplified. However, silicon oxide and titanium 
oxide for the purpose of obtaining the complex of the present invention is not restricted thereto exemplified herein. 
40 [0026] A second manufacturing method of the titanium-silica complex in accordance with the present invention is 
as follows. The method is to obtain the complex of silicon oxide and titanium oxide by mixing the precursor of titanium 
oxide which has various forms with a liquid that silicon oxide fine particle is dispersed and calcinating or drying the inclu- 
sion of titanium oxide in case of depositing silicon oxide. 

[0027] In the present invention, as examples of the precursors of titanium oxide which have various forms, titanium 
45 tetrachloride, titanium sulfate, titanyl sulfate, titanium tetra-i-propoxide (TTIP) and the like are listed. However, it is nec- 
essary to dissolve to a liquid even when the precursor has any shape. The precursor of titanium oxide for the purpose 
of obtaining the complex of the present invention is not restricted thereto exemplified herein. 

[0028] A third manufacturing method of the titanium-silica complex in accordance with the present invention is as 
follows. The method is to obtain the complex of silicon oxide and titanium oxide by mixing titanium oxide which has var- 
50 ious forms with the material that contains various silicon for depositing a silicate and by including titanium oxide and cal- 
cinating or drying it in case of depositing silicate. 

[0029] As the materials for depositing silicate, the materials that contain various silicon can be used. Examples of 
the material that contains silicon, include a silicate, a silicon alkoxide and a water glass. 
[0030] Examples of the silicate include Na 2 Si0 3 and Na 4 Si0 4 . 
55 [0031] Examples of the silicon alkoxide include tetramethyl orthosilicate and tetraethyl orthosilicate. 
[0032] Examples of the water glass include JIS No. 1 , JIS No. 2 and JIS No. 3. 

[0033] The material which contains silicon for the purpose of obtaining the complex of the present invention is not 
restricted thereto exemplified herein. 
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[0034] A fourth manufacturing method of the titanium-silica complex in accordance with the present invention is as 
follows. The method is to obtain the complex of silicon oxide and titanium oxide by including the precursors which have 
various forms and calcinating or drying it in case of depositing the material which contains various silicon for depositing 
the silicate. 

5 [0035] In each manufacturing method mentioned hereinbefore, the method, which add an acid or a base was exem- 
plified in order to deposite silicon oxide or silicates and include titanium oxide or precursors thereof. However, the man- 
ufacturing method is not restricted in particular as long as the method can deposite silicon oxide or silicates and include 
titanium oxide or precursors thereof. 

[0036] In the third and fourth manufacturing methods, it is possible to manufacture the titanium-silica complex which 
10 has several forms of mesoporous powder in case of depositing silicon oxide under specific condition according to the 
manufacturing example of the mesoporous powder described in W098/14399. The forms of the mesoporous powder 
include a fine particle mesoporous powder, a rod-like mesoporous powder which characterizes in that a mesopore 
whose outer diameter is 20 to 200nm elongates to longitudinal direction and a rod-like macroporous powder which 
hardly has a mesopore. 

15 [0037] In this place, the manufacturing method of the titanium-silica complex of the present invention which has the 
form of the fine particle mesoporous powder, rod-like mesoporous powder and rod-like macroporous powder mentioned 
in above is explained. 

Manufacturing Method of Titanium-Silica Complex Having Forms of Each Porous Powder 

20 

[0038] Manufacturing method of porous powder comprises a dissolution step for dissolving a silicate, a condensa- 
tion step for depositing silicic acid on a micelle and a removal step for removing surfactant. 
[0039] Manufacturing method of each porous powder is explained in the following. 

[0040] The fine particle mesoporous powder was obtained as follows. 0.1 to 5.0M of the silicate, which was 
25 0<SiO 2 <Y 2 O<2 (Y: alkali metal atom), was dissolved at pH 1 1 or more under the presence of the cationic surfactant. A 
rod-like micelle was formed with said cationic acid by adjusting pH to 10.5 or less while silicic acid was deposited on the 
rod-like micelle. The cationic acid was removed from the micelle-like deposit whose outer shell was the silicate that was 
formed by deposition. Thereby, yielding the tine particle mesoporous powder. 

[0041] The rod-like mesoporous powder was obtained by dissolving the silicate under concentration of 0.3 to 1 .3M 
30 at dissolution step and adjusting pH to 10.5 or less within 30 minutes in the manufacturing method of the fine particle 
mesoporous powder mentioned hereinbefore. 

[0042] The rod-like macroporous powder was obtained by dissolving the silicate under concentration of 1 .3 to 2.0M 
at dissolution step and adjusting pH to 10.5 or less within 30 minutes in the manufacturing method of the fine particle 
mesoporous powder mentioned hereinbefore. 

35 [0043] In said manufacturing steps, the titanium-silica complex of the present invention which has the form of each 
porous powder can be obtained by adding titanium oxide solution or the precursor solution thereof at any step. It is 
found that the obtained titanium-silica complex remain unchanged in transparency, dispersibility to base and ultraviolet 
protective ability even when the titanium oxide solution or the precursor solution thereof is added at any step of disso- 
lution step of silicate, condensation step and surfactant removal step. 

40 [0044] As mentioned hereinbefore, it is confirmed that the titanium-silica complex which has the form of the porous 
powder ameliorates dispersibility of titanium particle in the silica carrier and further becomes favorable in ultraviolet 
screening effect in comparison to the simple mixture of silica and titanium. 

[0045] Further, oil absorption becomes great because the specific surface area of the powder becomes greater 
than the normal silica powder owing to a mesopore or a macropore. Accordingly, it is found that cosmetic durability with 
45 time passage can be improved in the case where the titanium-silica complex of the porous powder is compounded to 
the cosmetic preparation. 

[0046] In the present invention, the additive concentration of titanium oxide in the obtained complex is preferably 
0.5 to 90 wt% and more preferably 1 to 85 wt% with respect to the whole mass of powder. If the amount of titanium oxide 
is 0.5 wt% or less, ultraviolet protective effect can be perceived. However it is deficient in utility. On the other hand, 
so transparency tends to be deteriorated if the amount of titanium oxide is 90 wt% or more. 

[0047] In the following, the embodiment of the present invention is further explained with referring to examples of 
the present invention. However, the present invention is not restricted thereto. 

Example 1 

55 

[0048] A titanium-silica complex was manufactured according to a third manufacturing method. 

[0049] 0.01 mol of behenyl trimethylammonium chloride (BTC) was dissolved to 100 ml of 0.5M sodium metasili- 

cate solution. 40 ml of 1 5% titania sol was added thereto and the temperature at this time was 70°C. After adjusting pH 
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to approximately 8 by the use of hydrochloric acid, the dispersion was filtered. After washing the residue with water and 
drying, it was calcinated at 700°C, thereby yielding the titanium-silica complex which has the form of the fine particle 
mesoporous powder 

5 Example 2 

[0050] A titanium-silica complex was manufactured according to a fourth manufacturing method. 
[0051] 0.01 mol of behenyl trimethylammonium chloride (BTC) was dissolved to 100 ml of 0.5M sodium metasili- 
cate solution. Hydrochloric acid and 3g of titanium tetrachloride as titanium oxide were added thereto so as to adjust 
10 pH to approximately 8. The temperature at this time was 70°C. Thereafter, the dispersion was filtered and the residue 
was washed with water and was dried. Then the residue was calcinated at 700°C, thereby yielding the titanium-silica 
complex which has the form of the fine particle mesoporous powder. 

Example 3 

15 

[0052] A titanium-silica complex was manufactured according to a fourth manufacturing method. 
[0053] 0.01 mol of stearyl trimethylammonium chloride (STC) was dissolved to 100 ml of 0.5M sodium metasilicate 
solution. Hydrochloric acid and 3g of titanyl sulfate as titanium oxide were added thereto so as to adjust pH to approx- 
imately 8. The temperature at this time was 70°C. Thereafter, the dispersion was filtered and the residue was washed 
20 with water and was dried. Then the residue was calcinated at 700°C, thereby yielding the titanium-silica complex which 
has the form of the fine particle mesoporous powder. 

Example 4 

25 [0054] A titanium-silica complex was manufactured according to a fourth manufacturing method. 

[0055] 3g of titanium tetra-i-propoxide (TTIP) was dissolved to 9g of isopropyl alcohol. 2.5g of water was added 
thereto so as to obtain titanium hydroxide. Thereafter, 0.01 mol of behenyl trimethylammonium chloride (BTC) was dis- 
solved to 100 ml of 0.5M sodium metasilicate solution. The former titanium hydroxide solution was added to the latter 
solution. The temperature at this time was 70°C. After adjusting pH to approximately 8 by the use of hydrochloric acid, 

30 the dispersion was filtered. After washing the residue with water and drying, it was calcinated at 700°C, thereby yielding 
the titanium-silica complex which has the form of the fine particle mesoporous powder 

Example 5 

35 [0056] A titanium-silica complex was manufactured according to a first manufacturing method. 

[0057] 50ml of 10% silica sol and 50ml of 10% titania sol were mixed and stirred and the solution was left at rest 
under vacuum. After vacuum drying, the residue was calcinated at 700°C, thereby yielding the fine particle titanium-sil- 
ica complex. 

40 Example 6 

[0058] A titanium-silica complex was manufactured according to a second manufacturing method. 
[0059] 50ml of 1 0% silica sol and 3g of titanium tetrachloride solution as titanium oxide were mixed and stirred and 
the solution was left at rest under vacuum. After vacuum drying, the residue was calcinated at 700°C, thereby yielding 
45 the fine particle titanium-silica complex. 

Example 7 

[0060] A titanium-silica complex was manufactured according to a fourth manufacturing method. 
so [0061] 0.01 mol of behenyl trimethylammonium chloride (BTC) was dissolved to 100 ml of 0.5M sodium metasili- 
cate solution. 40ml of 15% titania sol was added thereto and the temperature at this time was 70°C. After adjusting pH 
to approximately 8 by the use of hydrochloric acid, the dispersion was filtered. After washing the residue with water and 
drying, it was calcinated at 700°C, thereby yielding the titanium-silica complex which has the form of the rod-like mes- 
oporous powder. 

55 

Example 8 

[0062] A titanium-silica complex was manufactured according to a fourth manufacturing method. 
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[0063] 0.03 mol of behenyl trimethylammonium chloride (BTC) was dissolved to 100 ml of 1.5M sodium metasili- 
cate solution. 40ml of 15% titania sol was added thereto and the temperature at this time was 70°C. After adjusting pH 
to approximately 8 by the use of hydrochloric acid, the dispersion was filtered. After washing the residue with water and 
drying, it was calcinated at 700°C, thereby yielding the titanium-silica complex which has the form of the rod-like macro- 
5 porous powder. 

[0064] In the titanium-silica complex obtained by the above-described examples, plurality of the fine titanium oxide 
particles exist in the silica carrier in the dotted form at specific intervals. The titanium-silica complex has high transpar- 
ency. When the obtained titanium-silica complex was observed with naked eye, the color of white pigment that has high 
hiding property peculiar to titanium oxide was not observed. The color of the titanium-silica complex was semitranspar- 
w ent to white powder. 

[0065] When the present inventors have examined particle size distribution of the titanium-silica complex that has 
the porous powder as like Examples 1 to 4, 7 and 8, the particle size was distributed within the range of 0.5 to 50^im. 
Accordingly, it is possible to uniform the desired particle diameter by adjusting with a sieve and the like in the case 
where adjustment of the particle diameter is required. 
15 [0066] It is also possible to control the particle diameter of the titanium-silica complex in accordance with the 
present invention by wet process or dry process such as pulverization as occasion demands as long as the useful effect 
is not spoiled. 

[0067] Then, the X-ray diffraction pattern of the titanium-silica complex of the present invention, which has the form 
of fine particle mesoporous powder, was examined. In here, the difference of the obtained complex was examined 

20 according to the amount of titanium oxide to be contained in the silica carrier. 

[0068] Fig. 1 is the X-ray diffraction pattern of the titanium-silica complex which has the form of the fine particle 
mesoporous powder. As a sample, three types of the sample whose content of titanium oxide was 5 wt%, 1 1 wt% and 
63 wt% were used. It is confirmed from Fig. 1 that the pore of the titanium-silica complex which has the form of the fine 
particle mesoporous powder is closely related with the content of titanium oxide. 

25 [0069] This does not mean that titanium oxide is supported by the pore of the porous powder. It seems that the 
addition of titanium oxide influences on the generation of the pore in the process of crystallization of the porous powder. 
Conversely, it is possible to adjust the surface area to some extent by using this property. 

Comparative Experiment 

30 

[0070] Comparative experiment had been performed so as that what extent of transparency, ultraviolet protective 
ability and dispersibility in the base system of the complex of the present invention was ameliorated as compared with 
the conventional fine particle titanium oxide. As a sample, the powder obtained by Example 1 was used. As a compar- 
ative subject, a fine particle titanium oxide (goods on the market: manufactured by Ishihara Sangyo) whose particle 
35 diameter was 0.01 to 0.02jiim in the minor axis and 0.05 to 0. 1 ^m in the major axis, which had been used conventionally 
in ultraviolet protection, was used. Further, a fine particle mesoporous powder was manufactured without adding 15% 
titania sol in the step of Example 1 . Said fine particle titanium oxide was adsorbed to the surface of the fine particle mes- 
oporous powder and this was also used as the comparative subject. 

[0071] Measurement of ultraviolet protective ability was performed as follows. First, the slurry of each powder and 
40 castor oil was produced by mixing Example 1 , fine particle titanium oxide, titanium oxide adsorbed mesoporous powder 
to castor oil separately so as that the content of titanium oxide might be adjusted to 3%. Each slurry was kneaded by a 
three-roller separately. After kneading, a coating was formed on a silica plate by an applicator of 10^im thickness. Ultra- 
violet ray transmission rate of the coating was measured by a spectrophotometer (U-3410, manufactured by Hitachi). 
[0072] The mixture mixed in the prepared sample is described in Table 1. 

45 



Table 1 





Mixture to Castor Oil 


Example 9 


Example 1 


Comp. Ex. 1 


Fine Particle Titanium Oxide 


Comp. Ex. 2 


Titanium Oxide Adsorbed Mesoporous Powder 



55 [0073] As shown in Table 1 , Example 1 • castor oil slurry, fine particle titanium oxide • castor oil slurry and titanium 
oxide adsorbed mesoporous powder • castor oil slurry is referred to as Example 9, Comparative Examples 1 and 2, 
respectively. 

[0074] With regard to transparency and dispersibility, a coating was formed on black colored paper by applying 



6 



Example 9, Comparative Examples 1 and 2 those were obtained in said experiment by an applicator of 10^m thickness. 
The measurement was performed by visual observation. 

[0075] Fig. 2 is a measurement result of ultraviolet ray transmission rate in Example 9 and Comparative Examples 
1 and 2. It is understood from the result of Fig. 2 that Example 9 screens the ultraviolet ray transmission rate in UV-B 

5 region of 290 to 320nm to 20% or less. Also, though the ultraviolet ray transmission rate in UV-A region of 320 to 400nm 
was increased as the wavelength becomes longer, nevertheless Example 9 favorably screens the ultraviolet ray up to 
350nm as compared with Comparative Example 1 . To the contrary, the ultraviolet ray transmission rate in UV-B region 
of 290 to 320nm is 25% or more in Comparative Example 1 . Though Comparative Example 1 favorably screens the 
ultraviolet ray in UV-A region of 350nm or more as compared with Example 9, nevertheless the great difference is not 

10 observed in the ultraviolet ray transmission rate. Accordingly, Comparative Example 1 is considerably inferior to Exam- 
ple 9 on the point of the present object that is excellent in ultraviolet protective ability in UV-B region. 
[0076] Transmission rate in visible area is further notable. The difference of transmission rate between Example 9 
and Comparative Example 1 comes to vanish as the wavelength of the light becomes longer In here, however, Fig. 2 
shows that the transmission rate of Example 9 is higher than the one of Comparative Example 1 in the whole visible 

15 area. Accordingly, it can be observed that the titanium-silica complex of the present invention is excellent in transpar- 
ency as compared with the material that merely compounds the fine particle titanium oxide. 

[0077] As for Comparative Example 2, though the excellent result can be obtained in comparison to Comparative 
Example 1 , nevertheless the properties of Comparative 2 is almost same as the ones of Comparative 1 . 
[0078] Then, transparency and dispersibility of each sample which is applied on black colored paper that is 
20 observed with visual observation is shown in Table 2. Evaluation method is as follows. 

Transparency: 

[0079] 

25 

There was transparency: O 

Whiteness was slightly conspicuous and there was almost no transparency: A 
Whiteness was conspicuous and there was no transparency: X 

30 Dispersibility: 

[0080] 

Aggregation was not perceived: O 
35 Aggregation was perceived, but density thereof was low: a 
Aggregation was perceived: X 



Table 2 





Example 9 


Comp. Ex. 1 


Comp. Ex.2 


Transparency 


O 


X 


A 


Dispersibility 


o 


X 


A 



45 

[0081] When Example 9 was observed, Example 9 was seen in the manner as the color of the applied surface was 
passed through frosted glass and transparency of the coating was remarkably observed. Further, a mass which 
seemed to be caused aggregation was not observed. 

[0082] To the contrary, Comparative Example 1 was observed in the manner that the color of the applied surface 
so came to the surface with white. Further it seems that Comparative Example 1 was aggregated because numerous small 
dot-like white particles were observed in places. 

[0083] Also, Comparative Example 2 was not seen white as much as Comparative Example 1 . However, Compar- 
ative Example 2 was observed in the manner that the color of the applied surface came to the surface with white. The 
reason is seemed as follows. The powder is coated with titanium oxide by surface adsorption with the mesoporous pow- 
55 der. Accordingly, the color shown by the fine particle titanium oxide was given to the whole powder and the form of the 
porous powder was set off by titanium oxide. Further, small dot-like white particles were also observed in places thought 
it was remarkably less than Comparative Example 1. The reason why seems because the fine particle titanium oxide 
which is separated from surface adsorption condition is aggregated in the similar manner as Comparative Example 1. 
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' [0084] Thus it was confirmed that Example 9 which compounds the titanium-silica complex of the present invention 
is ameliorated in transparency, dispersibility and ultraviolet protective ability in comparison with the conventional fine 
particle titanium oxide. 

[0085] It was also found that the effect was not obtained by simply supporting titanium oxide with surface adsorp- 
5 tion. 

[0086] In Example 9, though the complex which was obtained from Example 1 was used, almost same result was 
shown as like comparative experiment in the case where the same experiment was performed with respect to the com- 
plexes those were obtained from Examples 2 to 8. 

[0087] As mentioned above, the titanium-silica complex of the present invention can be compounded to the various 
10 articles which require ultraviolet protective ability since it is excellent in transparency and is affluent in dispersibility to 
base in addition to have excellent ultraviolet protective ability Particularly, if the titanium-silica complex was com- 
pounded to the cosmetic preparation, it can impart excellent ultraviolet protective ability and feeling of use and natural 
finishing to the cosmetic preparation. 

[0088] The titanium-silica complex of the present invention is stable thermally and chemically because it contains 
15 titanium oxide in the silica carrier. Accordingly, in addition to the oily ingredient such as castor oil that was used in com- 
parative experiment, it is possible to compound water, powders, surfactants, lower alcohols, polyvalent alcohols, 
humectants, antiseptics, high polymers, antioxidants, perfumes and various pharmaceuticals within the qualitative and 
quantitative range that the ultraviolet protective effect of the present invention is not spoiled. 

[0089] As for the powder which can be compounded with the titanium-silica complex of the present invention, the 
20 powder generally used for the cosmetic preparation can be listed. Examples of the powder include inorganic pigments, 
pearl pigments, metallic flake pigments, organic pigments and natural coloring matters. However, the powder which can 
be used in the present invention is not restricted thereto. 

[0090] As for the oily ingredient which can be compounded with the titanium-silica complex of the present invention, 
the oily ingredient generally used for the cosmetic preparation can be listed. Examples of the oily ingredient include liq- 
25 uid fats and oils, solid fats and oils, waxes, hydrocarbons, higher fatty acids, higher alcohols, ester oils and silicones. 
However, the oily ingredient which can be used in the present invention is not restricted thereto. Further, the oily ingre- 
dient can be used with selecting one or more of them voluntary. 

[0091] As for the surfactant which can be compounded with the titanium-silica complex of the present invention, the 
surfactant generally used for the cosmetic preparation can be used with or without its ionicity. Examples of the sur- 
30 factant include anionic surfactants, cationic surfactants, amphoteric surfactants, lipophilic nonionic surfactants and 
hydrophilic nonionic surfactants. However, the surfactant which can be used in the present invention is not restricted 
thereto. Further, the surfactant can be used with selecting one or more of them voluntary. 

[0092] A shape of the cosmetic preparation which compounds the titanium-silica complex of the present invention 
is not restricted in particular. For example, it is possible to take the form of powder, cream, stick, pencil and liquid 

35 according to its use. Accordingly, it is possible to provide various kinds of cosmetic preparation such as make-up base, 
foundation, face powder, rouge, lipstick, mascara, eye shadow, eye liner, cream, milky lotion and lotion. 
[0093] Titanium oxide is known to function as photocatalyst by irradiation of light, in particular, by irradiation of ultra- 
violet ray. In the case where titanium oxide is compounded to a certain kind of base system, it may deteriorate the other 
ingredient in base agent due to photocatalyst function. The present invention can inhibit such photocatalyst activity in 

40 certain degree by complexing the silica carrier and titanium oxide. Therefore, the present invention can inhibit photocat- 
alyst function of titanium oxide and avoid the problems caused by photo catalyst function even if anatase titanium oxide 
is used. 

[0094] However, it is very useful to use rutile titanium oxide in view of deterioration of the other ingredient because 
rutile type titanium oxide has low activity as photocatalyst. Accordingly, it is preferable that the crystal form of titanium 
45 oxide to be complexed in the present invention is amorphous or rutile. 

[0095] The cosmetic preparation that compounds the titanium-silica complex of the present invention is explained 
in the following. The unit of a numerical value, which is shown in the formulation, is wt%. 
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Formulation Example 1 

O/W Emulsion Type Sunscreen 

[0096] 



1 . Titanium-Silica Complex of The Present Invention 



10 



8 
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(continued) 





2. Zinc Oxide 


5 




3. Stearic Acid 


2 


5 


4. Cetyl Alcohol 


1 




5. Petroleum 


5 




6. Silicone Oil 


2 


10 


7. Liquid Paraffin 


10 


8. Glyceryl Monostearate (Self-Emulsion Type) 


1 




9. Polyoxyethylene (25 mol) Monooleate 


1 




10. Polyethylene Glycol 1500 


5 


15 


1 1 .Bee gum 


0.5 




12. Purified Water 


57.5 




13. Perfume 


Q.S. 


20 


14. Antiseptic 


Q.S. 



[0097] Polyethylene glycol was added to purified water and the mixture was heated and dissolved. After zinc oxide 
and bee gum were added thereto, the mixture was dispersed homogeneously with a homomixer and the temperature 
was kept at 70°C (Water Phase). The other ingredients were mixed, heated and dissolved while keeping temperature 
25 at 70°C (Oil Phase). Oil Phase was added to Water Phase and the mixture was emulsified and dispersed homogene- 
ously with a homomixer. After emulsifying, the emulsion was cooled down to 35°C while stirring. Thereby, an O/W emul- 
sion type sunscreen was obtained. 

[0098] Organoleptic test was performed by 1 0 persons of professional panel by the use of the obtained sunscreen. 
The evaluation that the sunscreen was favorable in feeling of use and the color thereof suits to the skin was obtained. 
30 Sunburn protective effect was also tested by using the sunscreen for several days. The evaluation that the sunscreen 
was favorable without sunburn was obtained. 

Formulation Example 2 

35 Oil Type Suntan Cosmetic Preparation 

[0099] 



1. 


Titanium-Silica Complex of The Present Invention 


1.5 


2. 


Liquid Paraffin 


61.5 


3. 


Olive Oil 


37 


4. 


Perfume 


Q.S. 


5. 


Antioxidant 


Q.S. 



so [0100] The ingredients were mixed and stirred sufficiently, thereby the oil type suntan cosmetic preparation was 
obtained. In the case where organoleptic test was performed, the favorable evaluation that the suntan cosmetic prepa- 
ration was excellent in feeling of use, the skin can be tanned beautifully without producing erythema due to sunburn, 
and the color of the cosmetic preparation suits to the skin, was obtained. 
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Formulation Example 3 
Powdery Foundation 
5 [0101] 



1 . Titanium-Silica Complex of The Present Invention 


12 


2. Titanium Oxide Coated Mica 


6 


3. Talc 


15 


4. Sericite 


25 


5. Iron Oxide 


5 


6. Spherical Nylon Powder 


2 


7. Spherical PMMA Powder 


4 


8. Boron Nitride Powder 


1 


9. Mica 


Balance 


lO.Polyether Modified Silicone 


0.5 


1 1 .Sorbitan Sesquiisostearate 


1 


12.Liquid Paraffin 


3 


13.Dimethyl Polysiloxane 


1 


14. Petroleum 


2 


1 5.2-Ethylhexyl 4-Methoxycinnamate 


2 


16.Glyceryl Triisooctanoate 


0.5 


17. Antiseptic 


Q.S. 


18. Perfume 


Q.S. 



[01 02] The ingredients 1 to 9 were mixed homogeneously. The ingredients 1 0 to 1 8 were heated and dissolved. The 
latter was added to the former and the mixture was mixed homogeneously again. The powdery foundation was pre- 
pared by filling the resultant to a container. In the case where organoleptic test was performed by the use of the pow- 
40 dery foundation, the evaluation that the foundation renders nearly the skin color, is excellent in feeling of use and has 
high effect for preventing sunburn, was obtained. 

Formulation Example 4 

45 Lipstick 

[0103] 



1 . Titanium-Silica Complex of The Present Invention 


8 


2. Titanium Oxide Coated Mica 


4 


3. Carnauba Wax 


1 


4. Candelilla Wax 


2 


5. Ceresine 


10 
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(continued) 





6. Glyceryl Triisooctanoate 


9 




7. Glyceryl Diisostearate 


13 


5 


8. Dimethyl Polysiloxane (Viscosity: 90,000 mPa • s at 25°C) 


5 




9. Dimethyl Polysiloxane (Viscosity: 10 mPa-s at 25°C) 


5 




10.Silicone Resin 


8 


10 


H.Squalane 


Balance 


12.Hydroxypropyl-p-Cyclodextrin 


1 




13.Macademia Nut Fatty Acid Cholesteryl 


3.5 




14.Synthetic Sodium Magnesium Silicate 


0.5 


15 


15.Hydrophobic Silica 


0.5 




16. Purified Water 


2 




17.Coloring Agent 


Q.S. 


20 


18. Antiseptic 


Q.S. 




19. Perfume 


Q.S. 



[0104] The ingredients 14 and 15 were added to the ingredient 13 which was heated up to 60°C. The ingredients 
25 12 and a part of 16 which were dissolved homogeneously was added thereto and the mixture was stirred sufficiently. 
The mixture was added to the ingredients 3 to 1 1 that was heated and dissolved separately and the mixture was stirred 
sufficiently. The ingredients 1 , 2 and a rest of 16 to 18 were added thereto and the mixture was stirred and dispersed. 
Thereafter, the lipstick was obtained by filling the resultant to a container. The lipstick obtained by Formulation Example 
4 had excellent ultraviolet protective effect. 
30 [0105] As mentioned hereinbefore, it is possible to provide the titanium-silica complex which is excellent in trans- 
parency, dispersibility to base and protective ability of UVB region according to the present invention. 
[01 06] The cosmetic preparation of the present invention has excellent ultraviolet protective ability by containing the 
titanium-silica complex. 

35 Claims 

1 . A titanium-silica complex which comprises: 

a silica carrier; and 
40 titanium oxide, 

wherein said silica carrier is mainly composed of silicon oxide and 
wherein titanium oxide is contained in said silica carrier. 

2. The titanium-silica complex according to claim 1 , wherein plurality of a fine titanium oxide particle is incorporated 
45 in said silica carrier in the dotted form that has almost homogeneous density. 

3. The titanium-silica complex according to claim 1 or 2, wherein said complex is a complex of silicon oxide and tita- 
nium oxide that is obtained by including titanium oxide in case of depositing silicon oxide. 

so 4. The titanium-silica complex according to claim 1 or 2, wherein said complex is a complex of silicon oxide and tita- 
nium oxide that is obtained by including a precursor of titanium oxide in case of depositing silicon oxide. 

5. The titanium-silica complex according to claim 1 or 2, wherein said complex is a complex of silicon oxide and tita- 
nium oxide that is obtained by including titanium oxide in case of depositing a silicate. 

55 

6. The titanium-silica complex according to claim 1 or 2, wherein said complex is a complex of silicon oxide and tita- 
nium oxide that is obtained by including a precursor of titanium oxide in case of depositing a silicate. 
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The titanium-silica complex according to any one of claims 1 to 6, wherein an additive concentration of titanium 
oxide is 0.5 to 90% with respect to the whole mass of the powder. 

A cosmetic preparation which compounds any of the titanium-silica complexes as described in any one of claims 1 
to 7. 
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